The resulting nanocrystals were then centrifuged into a Bruker 1.3 mm rotor. The amount of GB1 in the final sample was estimated to be on the order of 310 nanomoles (or ~2 mg of protein). All solid-state NMR spectra shown, except for 15 N R 1ρ relaxation dispersion on crystalline GB1, were recorded at 850 MHz 1 H Larmor frequency with a Bruker Avance III spectrometer, with a Bruker 1.3 mm triple resonance probe operating at a magic-angle spinning (MAS) frequency of 60 kHz.
15 N R 1ρ relaxation dispersion experiments on crystalline GB1 were recorded at 600 MHz 1 H Larmor frequency with a Bruker Avance II+ spectrometer, with a Bruker 1.3 mm triple resonance probe operating at an MAS frequency of 50 kHz. The rotor caps were sealed with a silicone-based glue to eliminate water leakage, while a Bruker BCU-X cooling unit was used to regulate the internal sample temperature to 27 ± 1 °C (measured from the chemical shift of water with respect to DSS; Bruker macro for calibrating the sample temperature can be downloaded from the authors' website).
15 N R 1ρ rates in the complex were measured by recording a series of 15 N -1 H correlation spectra using the proton-detected pulse sequence shown in SI Fig.1 , where the spin-lock duration, τ, is incremented between full experiments.
The nutation frequencies for all the spin lock fields used for 15 N R 1ρ measurements were determined using nutation experiments. [2] applied at an amplitude of ¼ of the MAS frequency. In all experiments, hard pulses were applied at nutation frequencies of 100 kHz ( 1 H and 13 C) and 50 or 83.3 kHz ( 15 N). Quadrature detection was achieved using the States-TPPI method. Each of the spin-lock frequencies were determined using nutation experiments. TopSpin 3.2 and CcpNmr Analysis 2.2.2 were used to process spectra and analyze the relaxation data, which was subsequently fitted using Origin 9.1. Fig.2-3 were produced using the UCSF Chimera package [3] . φ1=(+y), φ2=(+y +y +y +y -y -y -y -y), φ3=(+x), φ4=-φ5=(+x +x -x -x), φ6=(+y +y -y -y), φ7=(+y -y +y -y), φrec=(+y -y -y +y -y +y +y -y). Figure S4 . Simulated 15 N R1ρ rates for overall anisotropic motion of GB1 about three different motional axes (inertia axes for GB1 structure PDB ID: 2qmt [4] ). The rates were simulated using 3D GAF [5] Fig. 3b in the main manuscript). For those that are "flat", the R1ρ rate at a spin-lock field of 1.95 kHz is actually on average 1.7 s -1 higher than the plateau value at 8 kHz spin-lock, an increase we attribute to the presence of coherent contributions to the measured rates at the lower spin-lock field. Figure S7 . Comparison of helix packing in GB1 crystal (modeled using structure with PDB ID 2qmt [4] ) and complex with IgG (modeled using structure of GB1 in complex with Fc fragment of IgG with PDB ID 1fcc; [6] our previous studies show that the interaction interface identified for a complex with a fragment is consistent with the interface in the complex with full length IgG). The buried surface area for the solvent accessible surface, calculated for the interface between the loop2-helix-loop3 fragment of GB1 and other molecules, is ~440 Å 2 for the GB1 in the crystal and ~571 Å 2 for GB1 in the complex. This indicates denser packing of the helix in the complex compared to in the crystal. Similarly, the buried surface area for the solvent accessible surface, calculated for the interface between the loop1-strand2-loop2 fragment of GB1 and other molecules, ~334 Å 2 for the GB1 in the crystal and ~457 Å 2 for GB1 in the complex (PDB ID 1igc [7] used as reference). The buried surface area was calculated in Chimera [3, 8] using models with added protons and deleted solvent molecules, ligands and ions.
(a) crystal (b) complex
Single rigid-body motion is assumed and parameterized using a 3D GAF (Gaussian axial fluctuations) model where the coordinates of all NH vectors are expressed in a common molecular frame. As a starting point we expressed the NH vectors using polar coordinates in the inertia frame of GB1 (computed for the x-ray structure (PDB ID: 2qmt [4] )) and then used two angles to define the orientation of the reference frame as fit parameters. Thus the fit parameters included amplitudes of fluctuations against three orthogonal axes (σ α , σ β , σ γ ), a correlation time for the overall motion, τ, and two angles Δθ and Δφ defining the orientation of the reference frame for the motion (see below). Fitting of the relaxation data (see Fig. 3a) to the model was performed in Matlab. The minimization was performed using code based on the fminsearch function with several random starting points to ensure a global minimum was found. The best-fit amplitude and time scale parameters for all the models were determined by minimizing the χ 2 target function:
where X i are relaxation rates, σ i appropriate experimental errors. Both dipolar NH (r NH = 1.02 Å) and 15 N CSA (assuming axially symmetric CSA tensor collinear with NH vector; Δσ = -170 ppm, η = 0) contributions to the relaxation were considered. The following expressions for relaxation rates were used:
The above expressions for R 1ρ are based on the expressions from ref. [9] considering an on-resonance R 1ρ measurement . The spectral density was defined as:
with the 3D GAF order parameter being defined as:
where are the second spherical harmonics and defines the principal axis for the interaction µ in the 3D GAF reference frame for the motions. [10] are the reduced Wigner matrix elements with the rotation angle in the parenthesis. σ α , σ β , σ γ are the fluctuations (in rad) against three orthogonal axes α, β, γ.
For very slow motions the contributions to 15 N R 1ρ from fluctuations of dipolar couplings between nitrogens and protons that are not directly bonded to them (including protons on IgG) may be non-negligible. By considering x-ray structures of GB1 analogues with IgG fragments we estimated that typically the cumulative effect of such couplings should not exceed the effective coupling corresponding to a distance of ~2.5 Å. In order to evaluate how such contributions would influence the above 3D GAF analysis we refitted the data including an additional term for all the residues corresponding to relaxation induced by 2.5 Å NH dipolar relaxation. The isotropic S 2 for this contribution was treated as an additional fit parameter. In order to avoid solutions that may violate assumptions of Redfield theory we have also imposed an additional penalty for correlation times that approach the largest relaxation rates. The best fit yielded fluctuations of 3.1º, 5.3º, 5.6º with Δθ= 11.8°, Δφ= 14.7° (i.e. axes similar to the ones presented in Fig. 3) , with a correlation time of τ= ~54 µs and S 2 = 0.999. 
